Single-crystal X-ray study T = 298 K Mean (C-C) = 0.003 Å R factor = 0.044 wR factor = 0.125 Data-to-parameter ratio = 12.7
Comment
The cyclopropanation of chalcones has been widely reported and generates cyclopropyl ketones that have been used as synthetic intermediates and probes for reaction mechanisms (Murphy & Wattanasin, 1981; Tanko & Drumright, 1990) . As part of an undergraduate laboratory project, such reactivity of (E)-3-(3,4-methylenedioxyphenyl)-1-phenylprop-2-eneone, (1) (Yang et al., 2006; Yathirajan et al., 2006) , was examined using the sulfur ylide generated from trimethylsulfoxonium iodide (Corey & Chaykovsky, 1965) . However, if the reaction time was extended, a compound other than the cyclopropane, (2), was formed, as has been reported previously (Donnelly et al., 1974) . The sulfur ylide is also effective in epoxidizing ketone functional groups and, while this competing reaction is slow compared with cyclopropanation, the initially formed cyclopropyl ketone can react further. This cyclopropyl epoxide, (3), is not stable, and passage through a plug of silica gel results in an acid-catalysed rearrangement to yield the title compound, (I). While (I) has been synthesized previously, only the melting point was reported (see Experimental). Here, we report its X-ray crystal structure.
The molecular structure of (I) is depicted in Fig. 1 , confirming the cyclization-based rearrangement of (3) upon reaction work-up following cyclopropanation of the alkene and epoxidation of the ketone. Selected geometric parameters, describing the ring conformations and the planarity of the non-cyclic conjugated functionalities, are listed in Table 1 .
Compound (I) represents the first structurally characterized 2,5-diaryl-substituted 3,6-dihydropyran. The heterocyclic ring conformation features the O atom displaced by 0.612 (2) Å from the otherwise essentially coplanar atoms of the sixmembered ring [maximum deviation of 0.1025 (12) Å for atom C4 from the least-squares plane defined by the five C atoms] and is unique amongst the known solely 2,5-disubstituted derivatives. These examples have universally featured saturated C atoms directly bound to the 5-position and a variety of Csp 2 -based substituents in the 2-position. Their conformations appear to favour puckering of the C atom in the 2-position and, to a lesser extent, the O atom on opposite sides of the ring (Puliti et al., 1990; De Rosa et al., 1995; Cheung & Snapper, 2002; Cheung et al., 2004) , except for the case of one example where these same two atoms are substantially displaced on the same side of the ring, owing to the macrocyclic ring constraints of the substituents (Alvarez & Delgado, 1988) .
Experimental
The synthesis of (I) was carried out as follows. Dimethyl sulfoxide (10 ml) was added dropwise to a mixture of sodium hydride (390 mg of 60% in mineral oil) and trimethylsulfoxonium iodide (2.0 g) under an atmosphere of nitrogen and stirred at 298 K for 20 min. The mixture was cooled to 283 K, compound (1) (1.0 g, 4.0 mmol; Ranu & Jana, 2005) was added in small portions over a period of 5 min, and then the mixture was heated at 323 K for 2 h before stirring overnight at 298 K. The mixture was poured into an ice-water slurry (100 ml) and extracted with ethyl acetate (3 Â 20 ml), and the combined organic extracts were dried and evaporated to give an oil. The oily material was passed through a small plug of silica gel, eluted with 10% ethyl acetate/petroleum spirits. A solid precipitated from the eluent, and this was collected and recrystallized from ethyl acetate to yield the pyran, (I), as colourless crystals suitable for X-ray analysis [yield 60%; m.p. 425-427 K; literature value 430-431 K (Donnelly et al., 1974) ]. Spectroscopic data are available in the archived CIF. Table 1 Selected geometric parameters (Å , ).
Crystal data
113.01 (14) 
À155.07 (17) All H atoms were placed in calculated positions and refined using a riding model, with C-H distances constrained to 0.93 (aromatic CH), 0.97 (methylene CH 2 ) or 0.98 Å (methine CH), and with U iso (H) = 1.2U eq (carrier C).
Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & Wocadlo, 1995) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: X-SEED (Barbour, 2001) and ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) . 75.7, 101.2, 106.9, 108.4, 119.7, 121.6, 125.1, 127.8, 128.8, 136.2, 136.4, 138.3, 147.2, 148.0; IR: 1659 IR: , 1589 IR: , 1489 IR: , 1253 IR: , 1027 IR: , 1018 cm -1 . Least-squares planes (x,y,z in crystal coordinates) and deviations from them (* indicates atom used to define plane) 3.9500 (0.0064) x + 6.4392 (0.0087) y + 6.8342 (0.0120) z = 6.3962 (0.0092) * 0.0022 (0.0012) C6 * -0.0006 (0.0013) C7 * -0.0011 (0.0014) C8 * 0.0013 (0.0013) C9 * 0.0004 (0.0013) C10 * -0.0021 (0.0012) C11 -0.0449 (0.0028) C2 Rms deviation of fitted atoms = 0.0015 1.7907 (0.0066) x + 7.7170 (0.0096) y + 4.5601 (0.0110) z = 6.6670 (0.0084) Angle to previous plane (with approximate e.s.d.) = 23.79 (0.11) * -0.0757 (0.0009) C1 * 0.0516 (0.0012) C2 * 0.0354 (0.0012) C3 * -0.1025 (0.0012) C4 * 0.0911 (0.0010) C5 -0.6124 (0.0023) O1 0.1831 (0.0027) C6 Rms deviation of fitted atoms = 0.0754 -3.7458 (0.0061) x + 5.8458 (0.0082) y -0.2828 (0.0099) z = 3.7265 (0.0060) Angle to previous plane (with approximate e.s.d.) = 51.43 (0.09) * 0.0032 (0.0012) C12 * -0.0086 (0.0012) C13 * 0.0065 (0.0012) C14 * 0.0011 (0.0013) C15 * -0.0065 (0.0014) C16 * 0.0042 (0.0013) C17 0.0353 (0.0027) C5 0.2559 (0.0029) O1 -0.0026 (0.0026) O2 0.1730 (0.0033) C18 Rms deviation of fitted atoms = 0.0056
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (10) 0.0440 (10) −0.0031 (7) −0.0030 (7) −0.0014 (8) C4 0.0349 (9) 0.0416 (9) 0.0385 (9) −0.0037 (7) −0.0061 (7) 0.0013 (7) C5 0.0354 (9) 0.0385 (9) 0.0378 (9) −0.0086 (7) −0.0047 (7) −0.0005 (7) 0.0349 (9) 0.0366 (9) 0.0394 (9) −0.0054 (7) −0.0037 (7) −0.0044 (7) C12 0.0309 (8) 0.0338 (9) 0.0376 (9) −0.0049 (7) −0.0042 (7) 0.0002 (7) C13 0.0368 (9) 0.0393 (9) 0.0320 (9) −0.0069 (7) −0.0050 (7) −0.0046 (7) C14 0.0345 (8) 0.0321 (8) 0.0387 (9) −0.0088 (7) −0.0044 (7) −0.0016 (7) C15 0.0382 (9) 0.0360 (9) 0.0326 (9) −0.0064 (7) −0.0004 (7) −0.0005 (7) C16 0.0515 (11) 0.0578 (12) 0.0355 (10) −0.0185 (9) −0.0074 (8) −0.0061 (8) C17 0.0448 (10) 0.0525 (11) 0.0430 (10) −0.0210 (9) −0.0069 (8) −0.0044 (8) C18 0.0541 (11) 0.0632 (12) 0.0423 (11) −0.0271 (10) 0.0014 (9) −0.0011 (9) Geometric parameters (Å, º) 
